Transient neurological disturbances are not infrequently encountered in multiple sclerosis (MS) and may be precipitated by such factors as exercise, hot baths, smoking and emotion,' neck flexion2 and eye movements.3 It is also of interest that many of the familiar manifestations of MS which typically have a duration of weeks or months may also occur in the form of shortlived repetitive paroxysms. The nature of the paroxysmal symptoms depends on their site of origin, which is usually in the brain stem or spinal cord. The main types that have been reported are tonic seizures, paroxysmal dysarthria and ataxia, paroxysmal paraesthesiae and pains including trigeminal neuralgia, and paroxysmal akinesia. These may be distinguished firstly by their brevity, lasting usually for just a few seconds to one to two minutes, and secondly by recurring in a stereotyped fashion from a few times a day to several times an hour. Most come on spontaneously, but some are triggered by hyperventilation, anxiety, muscular activity and tactile stimuli. They continue to recur in this way for a few days, weeks or months whereupon remission ensues, but the response to treatment with carbamazepine is often dramatic.
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Precise figures of the incidence of paroxysmal symptoms during the course of MS are not available although trigeminal neuralgia probably occurs in about 1P5%. Grand mal epilepsy due to cerebral plaques is also relatively rare and is not included with the other paroxysmal disturbances for the purposes of this paper. Trigeminal neuralgia is of course much more common as an idiopathic disorder in an older age group than with MS, but the possibility that paroxysmal symptoms may be associated with diseases other than MS must be considered. However, when paroxysms of brain stem or spinal cord origin occur in young adults and particularly if they remit spontaneously or respond to treatment with carbamazepine, MS is the most likely cause.
Occasionally, paroxysmal symptoms are the initial manifestations of MS, a fact that is not well known, and the purpose of this paper is to illustrate this point from our recent experience and from a review of the literature.
Patients
Fourteen patients (see table 1) with paroxysmal symptoms of the types encountered in MS, excluding epilepsy and trigeminal neuralgia, were seen by us in Derby and Nottingham Hospitals between 1968 and 1978. Four patients (1, 8, 9 and 10) had clinically definite MS, four (11) (12) (13) (14) latent MS and the remaining six (2-7) suspected MS, according to 
Other brain paroxysms
A further constellation of brain stem symptoms were described by Osterman and Westerberg"' in two men who developed paroxysmal hemiataxia and paraesthesiae during the course of their disease. In each, the attacks started with an unpleasant prickling and sometimes painful sensation on the side of the face and ipsilateral arm followed immediately by ataxia of the contralateral arm and leg lasting between 10 Of 34 patients in whom details of the TS were described, the following characteristic patterns emerged: in 15 patients the arm was held in a tetany-like fashion with adduction at the shoulder, flexion at the elbow, wrist and metacarpophalangeal joints and extension at the interphalangeal joints. Simultaneous involvement of the ipsilateral lower limb was not invariable but when present Matthews reported varying degrees of hip and knee flexion, the feet and toes being lheld in spasm like the hand. Nine patients similar in many ways to the above, differed in some detail in that the hand was held with the fist clenched. Two reported by Matthews'6 had a "claw hand" with extension of the metacarpophalangeal joints and flexion of the interphalangeal joints for the duration of each attack. Simultaneous bilateral involvement was described in 10 patients, the legs being more frequently affected alone, although in three patients, all four limbs were involved23 24 27 and in one both arms were affected simultaneously.'6 Espir and Millac13 also described a patient (case 2) with MS who had a bout of TS affecting first the right side, and two years later had a second cluster of TS affecting the left side.
Seven patients with TS reported by Shibasaki and Kuroiwa29 also had transient sensory disturbances in the involved limb preceding the attack and lasting only a few seconds. Castaigne et al"2 described TS with sensory symptoms in five patients, the sensory disturbances involving the contralateral limb in one, a feature also noted by Kreindler et 
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Characteristically there is sudden loss of power of a limb or limbs described by the patients as "knees locking," "legs collapsing," "legs don't go," "unexpected falls," followed by rapid recovery. The legs were more frequently involved, although Castaigne12 described one patient whose right hand would become weak for 10-20 seconds while playing the piano. The paroxysmal nature of those described by Zeldowicz is undoubted although recovery from each attack did take "a few minutes." In the remaining patients from the above authors, recovery was more typical taking from between a few seconds to two minutes and the attacks recurred as frequently as four per hour. Four out of five patients treated with carbamazepine responded satisfactorily. In one only17 were details given of the dosage used and treatment was withdrawn after two weeks following the development of a rash.
Discussion
In this paper we describe a further 14 (see table 3 ).
In our present series, seven out of 14 patients had paroxysmal symptoms as the first manifestation of their illness. Although the diagnosis of MS has not yet been established in all our cases, the paroxysms are of the types encountered in patients known to have MS, and similar to those we have reviewed. It is of course conceivable that The pathophysiology of these paroxysmal attacks remains conjectural. A cerebral origin with cortical epileptic discharges seems unlikely; the clinical, electroencephalographic and autopsy evidence does not support such a hypothesis. Matthews21 was initially impressed by the "tetanic" posture adopted during tonic seizures although he modified this view in his 1975 paper. This feature and the fact that attacks can readily be precipitated by hyperventilation led him to postulate that reduction in ionised calcium may be relevant. This is known to facilitate transmission through plaques of demyelination.34 35 Kuroiwa and Araki24 suggested that "inflammatory irritation" was likely to be responsible for the symptoms, and Ekbom et a128 postulated a transversely spreading activation of axons at the affected level in the spinal cord possibly triggered by afferent sensory stimuli. Osterman and Westerberg17 elaborated on this hypothesis and uEed it to correlate the symptoms of each paroxysm with the anatomical localisation of the plaque. Zeldowicz33 alluded to the possibility that "sudden and transient anoxia whether due to vascular or biochemical disturbances" might be relevant. Espir and Millac13 postulated that "paroxys,ms result from a degree of demyelination insufficient to give persistent deficit, but rendering axons hypersensitive to minor stresses." The sensitivity to hyperventilation suggested that the resultant metabolic changes or decrease in blood flow and minor degrees of hypoxia might be sufficient to trigger the affected neurones.
Drug treatment
The response of all types of paroxysms to carbamazepine is often dramatic, and of the 58 patients reported in sufficient detail (see table 4) 
